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A longleaf pine (Pinus palusiris MIL) 13 parent partal didld field experiment was established
a wo , locations on the Harrison Experimental Forest in 1960. Parent trees were randomly
selected from a naturd population growing on the Harmson Experimental Forest. near Gulfport,
Miss. Digtance berween trees chosen as parents ranged from 13 to 357 m. Following planting,
brown-spot nesdle blight was controlled through the gpplication of Bordeaux mixture three times
per vear for thres vears and competing vegetation was conmrolled with cuitivarion and mowing,
resulting in good initial survival (first year survival was 94%) and earlv emergence from the
grass stage (mean height & age 5 was 3.7 mj. Analvses of genetic parameters for ages one
through seven were reported bv Snyder and Narmkoong ( 1978) and results for age 17 were
anadyzed v Rousseaul 1 1980). At age 40, the trees averaged 24. i m (79.! f-t) tall with a dbh of
16.8 cm (10.5 in) and had a survival rat2 of 3%, Basd area across the rwo plantations averaged
23 4m hat10? fi- ac). Measurements for ages 7. 17, 30, and 40 were analvzed for this report.

Matemal and reciprocal effects were not found to be significant in eariier andyses
(Snvder and Namkoong 1978) and were not induded in this andysis. Also. no selfs survived to
age fortv. Onlv families that had a minimum of w5 plots per plantation. with at least three trees
per olot were induded in the current analvsis. Of the origind 7§ full-9b crosses. oalv 33 families
met the above criteria. Single tree narrow-sense heritabilities aré repored in Table | and the
rauos of non-additive to additive genetic variance are ligted in Taple 3. Hertabilities are [ow to
moderate in value and remained stable over ages excepr for severalnotable exceptions

Table 1. Single ree narrow-sense herabilities. Y e
Trait CAge T PAge 1T | Age 30 b Ace 40
1 Heroht 1013 C0.06 [ P03
. DBH P 007 SRE 1010 IRy
Volume - 012 [ F0L3
- Survival L 0.06 006 1 0.08 - 0.07
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Table 2. Ratios of non-additive to additive genetic variances.

| rait Age? Age 17 Age 30 Age 40 |

Height 0.1092 21448 10.3162

DBH 0.1911 1.1314 1.1615 1.2866
_Volume 1.2937 1.0407

Survival 05363 07969 05510 28292

The ratio ot dominant to additive genetic variance varied over ages for the traits studied,
tending to be considerebly larger a age |7 than & age 7 and excent for height, remained high a
age 40. Trus result was due to the speuflc comblnlng ablllty (SCA) variance increasing faster
from age 7 to 17 than did the generd combining ability (GCA) variance, and remaining higher at
older ages. These results indicate that. for longleaf pine, breeding programs should focus on SCA
aswell as GCA.

Overdl. the ratio of non-additive to additive generic variance was higher than observed in
other southern yellow pines. and contributed to the low to moderate heritabilities for the traits
investigated. The increesing importance. with increesing age, of non-additive genetic variance
hes aso been reported in black spruce (Picea marigng Mill) (Boyle 1956. Mullin and Park
1994) and Douglas-fir (Pseudorsuga menziesii (Mirb.) Franco (Yanchuk 1996).

Additive genetic corrdations for heights and diameters among different ages are reported
in Table 3. At age seven. heights showed a much stronger correlation to age 40 values then did
diameters. At age 17 and older. al] correlations were high.

Table 3. Genetic correlations betwesn selected ages.

‘ Agas (vears) ' Height Diameter

71040 1061 0.26 ,
1/ 10 40 1 0.92 0.84 ’
| 30 10 40 L --e- 0.97

At age 30. fifieen families were destructivelv sampled to measure. unextracted wood
specific gravipy (SC). modulus of elasticity (1 IOE> and modulus of rupture (MOR) from
juvenile and marure samples. Specific gravity for juvenile samples averaged 0.36 with family
means ranging from 0.5 110 0.62. Specific gravity for mature samples av eraged 0.63 with family
means ranom g {from 0.39 10 0.65. Family differences for _}U\em e and mature SG. and mature

MOE were significantlv different. Trees that had been da 'naopd by hurricane Camille (age 9) hed
significantly hmex unextracted juvenite wood SC1 0,38 ] than did undamaged trees(0.51.

Twelve-mm bark-to-bark cors samples are currently being collected to estimate genetic
parameters of sdlected wood qudity traits. Near infrared spectroscopy will be used to estimate
SG. clearwood MOR. clearwood MOE. fiber length. and microfibril angles. Fiber length and
earlywood to latewood ratios will also be measured. Chemical properties to be analvzed include

alcohol-toluene extractiv es, holocellulose, Klason lignin, and hemicellulose.



